groups.
Main results are proved by two simple lemmas stated in section 1. Throughout the paper G denotes a connected reductive linear algebraic group defined over a finite field k of q elements.
For simplicity we also assume that G has a maximal torus T which splits over k. If L is an algebraic subgroup of G defined over k, L(k) denotes the finite group of its k-rational elements. If S is a finite set, S denotes the number of its elements.
For a finite group H and class functions c1 and c52 on H, the inner product (y'1, ~152)H is defined by (c51, 2)11 ~xeH 1(x)t)/HI. If K is a subgroup of H and 0 is a class function on K, i[0; K->H] (or i[0]) denotes the class function on H induced by 0.
1. Let W be the Weyl group of G relative to T and B a fixed Borel k-subgroup of G containing T. B determines a set 1, of positive roots and a set d of simple roots in the system of roots of G relative to T. For each subset (3 of 4, let Pa be the parabolic k-subgroup corresponding to (3 and Ga, US its Levi k-subgroup and unipotent radical (see § 3 of the paper of A. Borel and J. Tits in Publ. de Math. I. H. E. S. n°27 (1965) ). Gs is connected reductive and the root system l a of Ga relative to T is spanned by 5. We denote by Wa the Weyl group of Ga relative to T.
Lemma 1 (L. In the next lemma, we must take for G the adj oint group extended by the diagonal automorphisms (G' in [8, p. 263] ). Let U be the maximal unipotent subgroup of G contained in B so that B = T U. For a e b, Xa={xa(t)} denotes the one-parameter unipotent subgroup defined by a. Let ja (o c d) be the following linear character of U(k) :
where a is a fixed nontrivial character of k. Lemma 2. Let G be as explained above. Define a function P on G(k) by ( 1.2) ?
It is sufficient to prove this for x e U(k). Then x can be expressed uniquely as x= fl xa(ta) (a e b) with the product taken in any fixed order.
Hence
aE8 a(ta) _ IT aEd (1-a(ta)). ~ If g -to (t e T (k), u e U(k)), 1frs(g-lxg)
for a e S} by the definition of G and the fact : L .,tGkx a(t) _ -1.
Thus we have
for a which equals to q'4' (see [8; p. 263]) as required.
2. As a first application of Lemma 1 we give a simple proof of the following theorem.
The (2.5) 5C4(-1)' s~ t = (1 -tmi(S)+1) ... Thus by (2.6) and (2.8) we get the required result J G1(k) = q2m. As for the part (a) of Theorem 1, (2.2) is essential for its proof. See the Steinberg's paper [7 ; § 14] for the details. 3. In this section, we announce a theorem which is a generalization of the Green's map used in the character theory of GL(k) (see [3] and [1; Part D] ). This can be proved by a technique similar to the one used in the previous section.
The detailed proof is given in the author's forthcoming paper [4] . Let P be a parabolic k-subgroup of G and B(P(k)) the set of all class functions on P(k) which satisfy the condition In the special case G=GLn, one can reformulate this as follows. Remark. It is conjectured by I. G. Macdonald (see [1; Part C]) and E. Bannai and H. Enomoto (see p. 148 of J. Alg. 20 (1972) ) that analogues of (4.1) and (4.2) are also valid for a general irreducible character x.
